The COmmon Muon and Proton Apparatus for Structure and Spectroscopy (COMPASS)
1 is a fixed-target experiment at the CERN Super Proton Synchrotron. It is a two-stage spectrometer that covers a wide range of scattering angles and particle momenta with high angular resolution. The target is surrounded by a Recoil Proton Detector (RPD) that measures the time of flight of the recoil protons. COMPASS uses the M2 beamline which can deliver secondary hadron beams with a momentum of up to 300 GeV/c and a maximum intensity of 5 · 10 7 sec −1 . The negative hadron beam consists of 96.0 % π − and 3.5 % K − . Two ChErenkov Differential counters with Achromatic Ring focus (CEDAR) upstream of the target are used to identify the incoming beam particles.
During a pilot run in 2004 and subsequent data taking periods in 2008 and 2009 COMPASS has acquired large data sets of diffractive dissociation of 190 GeV/c π − on H 2 , Ni, W, and Pb targets. In these events the beam pion is excited to some resonance X − via t-channel Reggeon exchange with the target. At 190 GeV/c the process is dominated by Pomeron exchange. Diffractive reactions are known to exhibit a rich spectrum of produced states and are characterized by two kinematic variables: the square of the total center-of-mass energy and the squared four-momentum transfer from the incoming beam particle to the target, t = (p beam − p X ) 2 . It is customary to use the variable t = |t| − |t| min instead of t, where |t| min is the minimum value of |t| allowed by kinematics.
In 2004 the trigger selected one incoming and at least two outgoing charged particles, whereas in 2008 a signal from the recoil proton was required in the RPD. In the offline event selection diffractive events were enriched by an exclusivity cut of ±4 GeV around the nominal beam energy. The t region between 0.1 and 1.0 (GeV/c) 2 was selected for the analysis (see Fig. 1 ). Figure 2 shows the π − π + π − invariant mass distribution of the selected 2008 data sample. It exhibits clear structures in the mass regions of the well-known resonances a 1 (1260), a 2 (1320), and π 2 (1670). In order to find and disentangle the various resonances in the data, a PWA was performed, in which the total cross section was assumed to factorize into a resonance and a recoil vertex. The isobar model 3 is used to decompose the decay X − → π − π + π − into a chain of successive two-body decays: The X − with quantum numbers J P C and spin projection M decays into a di-pion resonance, the so-called isobar, and a bachelor pion. The isobar has spin S and a relative orbital angular momentum L with respect to π [ρπ]D wave -exhibit a strong suppresssion of M = 1 waves on the H 2 target, whereas the corresponding M = 0 waves are enhanced such that the intensity sum over M remains about the same. As an example Fig. 3 shows this effect for the a 1 (1260) peak in the J P C = 1 ++ waves.
